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Conservation of Strangeness, Conservation of parity and isotopic spin, Stable particles:
Mass-less Bosons, Leptons, Mesons, Baryons.

UNIT-1V : PARTICLE DETECTORS AND ACCELERATORS

Particle detectors: Gas filled detectors, Solid state detectors, Scintillation counter, Nuclear
Emulsions. High energy particle detectors, Cerenkov detectors. Bubble chamber and
Cloud chamber. Particle accelerators: lon sources, Direct current accelerators, The
cyclotron. The linear accelerators, Betatron.

UNIT -V : DIATOMIC MOLECULAR SPECTRA

Born-oppenheimer approximation, Rotational spectra, Vibrational spectra, Electronic
spectra, Vibrational isotope effect, Potential curves, Dissociation energies, Franck-Condon
principle.

UNIT- VI: INFRARED AND RAMAN SPECTROSCOPY

Theory of IR, IR double beam spectrometer, Vibrations of polyatomic molecules, Analysis
of IR spectra of thymidine and Hydrocarbons.

Raman Spectroscopy: Classical and quantum theories of Raman Effect, Laser Raman
spectrometer, Raman spectra of CO,, N,O,SO,. Differences between IR and Raman,
Advantages of Raman spectroscopy over IR.

UNIT - VII: BASICS OF NMR & ESR SPECTROSCOPY

Theory of ESR spectroscopy, Instrumentation, Hyperfine splitting, Application to ESR
spectra of Mn?* and Cu?* ions.

Theory of NMR spectroscopy, Instrumentation, Chemical shift and its origin, Spin-lattice
and spin-spin relaxation, Applicationsto CH,CHOand C,H.OH .

UNIT -VIII: BASICS OF NQR & MOSSBAUER SPECTROSCOPY

Theory of NQR spectroscopy, Instrumentation, Applications (brief details only):
Structural information about group 11 halides, Charge transfer compounds. Recoil-less

emission and absorption of y rays, Mossbauer effect, Instrumentation, Applications to
Mossbauer spectroscopy.
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PAPER VII: NUMERICAL TECHNIQUES &
COMPUTER PROGRAMMING

UNIT -1: ROOTS OF EQUATION

Solution of algebraic and transcendental equations: Bisection method, Method of false
position and Newton-Raphson method. Principle of least squares - fitting of polynomials.
UNIT-11: INTERPOLATION

Definition of Interpolation- Finite difference operation (forward, backward and central
difference), Newton forward difference interpolation formula, Newton backward
difference interpolation formula, Gauss’s Central difference Interpolation formula,
Lagrange’s Interpolation formula and Inverse Interpolation.

UNIT - 11l1: NUMERICAL DIFFERENTIATION & INTEGRATION
Numerical Differentiation: Cubic Spline Method, Maximum and minimum values of a
tabulated function. Numerical Integration: Trapezoidal Rule, Simpson’s 1/3 Rule and 3/8
Rule.

UNIT - IV : MATRICES AND LINER SYSTEM OF EQUATIONS
Introductions - Basic definitions- Matrix operations- Transpose of a matrix. Inverse of a
Matrix - Rank of amatrix. Solutions of linear systems- Direct methods: Matrix Inversion
method, Gaussian Elimination method, Modification of Gaussian Elimination
method(Gauss-Jordan Method). Iterative methods: Jacobi method, Gauss Seidel method.
UNIT-V : NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL
EQUATIONS

Introduction, Solution by Taylor’s series, Picard’s method of successive approximations,
Euler’s method. Modified Euler’s method.

Runge-Kutta method: Second order Runge-Kutta formula, and Runge-Kutta fourth order
formula.

UNIT - VI: INTRODUCTION TO ‘C’ LANGUAGE

Character Set, C tokens, Key words and Identifiers, Constants and Variables, Data
types, Declaration of variables. Operators and expressions: Arithmetic, Relational, Logical,
Assignment, Increment and Decrement operators, Conditional, Bitwise and Special
operators. Precedence in evaluating arithmetic operators. Reading and Writing a
character. IF, IF-ELSE, Nesting IF-ELSE, ELSE IF ladder and GOTO statements,
WHILE, DO, FOR loop statements. Simple programs.

UNIT - VII:  PROGRAMMING IN ‘C’ LANGUAGE

Arrays: One and Two dimensional arrays, Declaring and initializing string variables.
Reading strings from terminal and writing strings to screen. User defined functions:
Definition of functions, Return values and their types. Function calls and function
declaration. Pointers: Declaring and initializing pointers, Accessing a variable through its



pointer. C- Programming: Linear regression, Sorting of numbers, Calculation of standard
deviation and Matrix multiplication.

UNIT - VIII:  PROGRAMMING IN C -NUMERICAL METHODS

Bisection method, Method of false position and Newton-Raphson method.

Numerical Integration: Trapezoidal Rule and Simpson’s 1/3 Rule. Numerical solution
of Differential equation: Runge-K uuta method of order four.
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PAPER -VIII: DIGITAL ELECTRONICS, MICROPROCESSORS AND
COMMUNICATION ELECTRONICS

UNIT -1: FUNDAMENTALS OF DIGITAL ELECTRONICS

Number systems and codes. Logic gates: AND, OR, NOT, NAND, NOR operation,
Boolean algebra, De Morgan’s laws, Karnaugh map, Multiplexer, Demultiplexer, 3-0f-8
decoder and BCD-to-Seven Segment Decoder, Encoders, Binary addition, Subtraction,
Half and Full adders, 4-bit Parallel adder, 2’s Complement subtracter.

UNIT - Il: FLIP-FLOPS, COUNTERS AND REGISTERS

Flip-Flops: NAND -Latch, RS, D and JK flip-flops.

Counters: Asynchronous(ripple)counters: 4-bit ripple counter,MOD-5 and decade
Counters, Syncronous(parallel)counters: 4-bit parallel counter.

Registers: Shift register-Serial in / Serial out and Serial in/Parallel out, Ring Counter.
UNIT-11I:DIGITAL-TO-ANALOG AND ANALOG-TO-DIGITAL
CONVERTERS

Digital-to-Analog conversion: Variable Resistor network and R-2R ladder network,
Accuracy and Resolution.Analog-to-Digital Conversion: Counter Method, Successive
Approximation and Dual-slope techniques, Accuracy and Resolution.

UNIT - IV : INTEL 8085 MICROPROCESSOR

Introduction, Pin out configuration and signals, Functional Block diagram and explanation
of blocks, Register architecture, De-multiplexing and generating Control signals. Instruction
timing and execution - Basic timing, memory Read and memory write cycles. Memory,
I/0 and Interrupt Structures. Addressing Modes: Direct, Register, Register Indirect and
immediate Addressing modes. Instruction format, Brief summary of Instruction Set.
Simple Programs (Addition, Subtraction and Multiplication).

UNIT - V : BASICS OF PERIPHERAL DEVICES AND INTERFACING
Programmable Serial Interface 8251, Programmable Peripheral interface 8255,
Programmable Interval Timer 8254, Keyboard/Display Controller 8279 and DMA
Controller 8237.

UNIT - VI: REAL WORLD INTERFACING WITH 8085 MICROPROCESSOR
Interfacing 8085 based microcomputer with: Seven Segment Display, Stepper Motor,
Digital - to - Analog Converter 1C DAC 0800, Analog - to- Digital Converter 1C ADC
0804.

UNIT - VII: ANALOG COMMUNICATIONS

Amplitude Modulation: Introduction, Amplitude modulation, Frequency Spectrum,
coefficient of modulation, AM \oltage and Power Dissipation, AM Modulator
Circuit, AM transmitter, AM Super-heterodyne receiver, AM Detector-Peak Detector.
Single side band(SSB) Modulation: Principle, SSB Generation - Balanced Ring
Modulator, comparison of SSB to Convertional AM. Angle Modulation: Frequency
Modulation, Percentage Modulation, Frequency Spectrum, Power, FM Modulataor -



Varactor diode Modulator, FM Transmitter, FM receiver, FM demodulator - Balanced
Slope Detector.

UNIT - VIII: DIGITAL COMMUNICATIONS

Shannon limit for information capacity, Digital Amplitude Modulation, Frequency Shift
Keying, Phase Shift Keying, M-ary encoding, Quadrature Amplitude Modulation, Band
Width efficiency, Carrier recovery, Differential Phase Shift Keying, Pulse Code
Modulation.



